Biochemical properties of metallothionein isoforms from bovine hippocampus.
The mammalian hippocampi not only contain high concentrations of zinc, but also exhibit regional variation in this essential element, with concentrations being highest in the hilar region and lowest in the fimbria. For example, the concentration of zinc in the mossy fiber axons has been estimated to approach 300-350 microM. Since "free" zinc is an extremely neurotoxic substance with an inherent ability to inhibit an extensive number of sulfhydryl-containing enzymes and receptor sites, we hypothesized that low-molecular weight zinc binding protein may exist in the hippocampus in order to regulate the steady-state concentration of zinc. In an attempt to investigate this hypothesis and the dynamic metabolism of zinc, we have searched for and have identified a metallothionein-like protein in bovine hippocampus which exhibits an elution volume (Ve/Vo) of 2.0 on gel filtration chromatography and which produces two isoforms, which on a reverse phase high performance liquid chromatography, show retention times of 15.70 min and of 16.37 min, respectively. The hippocampal metallothionein isoform II contains a cysteine to zinc ratio of 2.8 to 1.0, has an apparent molecular weight of 9,500 daltons and, as judged by studies involving UV spectral analysis, lacks aromatic amino acids, but possesses metallomercaptide bonds. The results of these studies suggest that the metallothionein may play an essential role in regulating the transport and/or accumulation of zinc in the hippocampus.